While CDC reports on the health and economic burden of smoking in the United States, state-specific data are not readily available. We estimated the health and economic consequences of cigarette smoking in Alabama to provide the state legislature with the state-specific data that reveal the direct impact of smoking on their constituents. We estimated that in 2009, almost 7,900 adult deaths (18% of all adult deaths) and approximately 121,000 years of potential life lost among Alabama adults aged 35 years and older were attributable to cigarette smoking. Productivity losses due to premature death and smoking-attributable illness were estimated at $2.84 billion and $941 million, respectively. Our findings support a strong need for tobacco control and prevention programs to decrease the health and economic burden of smoking in Alabama. These results are being used by the State Health Officer to illustrate the real costs of smoking in Alabama and to advocate for improved tobacco control policies.
Tobacco use is one of the most preventable causes of disease and death in the United States. 1 Cigarette smoking drastically increases the risk of disease and is associated with medical conditions that cause death, including cancer, cardiovascular disease, respiratory disease, and perinatal conditions. In the U.S., smoking accounts for approximately 443,000 deaths each year. 2 While the U.S. Centers for Disease Control and Prevention (CDC) and other health organizations report on the burden of cigarette smoking nationwide, statespecific data are not as readily available. Yet, providing state-specific information can have a greater impact on state policy makers than national data because it reveals the direct impact of smoking on a state's constituents.
To understand the current health and economic consequences of cigarette use in Alabama, in 2011, the Alabama Department of Public Health (ADPH) and the Institute for Social Science Research at the University of Alabama produced estimates of smoking-attributable mortality (SAM), years of potential life lost (YPLL), and productivity losses using CDC's Smoking-Attributable Mortality, Morbidity, and Economic Costs (SAMMEC) calculator. 3 The resulting estimates are being used by the State Health Officer to illustrate the real costs of smoking in Alabama to policy makers and the public. This study can be used as a model for how researchers can estimate the burden of cigarette smoking in other states.
METHODS
We calculated estimates for SAM, YPLL, and productivity losses caused by cigarette smoking in Alabama using the SAMMEC software application and 2009 mortality and smoking prevalence data from Alabama. Mortality data, which were provided by the Alabama Center for Health Statistics, 4 were categorized by sex, five-year age groups, and cause of death for use with the SAM-MEC software. We took smoking prevalence data from CDC's 2009 Behavioral Risk Factor Surveillance System (BRFSS) 5 and from Alabama's Natality Query System, 6 which collects data on maternal smoking through birth certificates. The Adult and Maternal and Child Health SAMMEC applications both estimate SAM using the number of deaths for specific disease categories and a smoking-attributable fraction (SAF) of death formula.
To produce each estimate, the sex-and age-specific number of deaths for each disease category is multiplied by the corresponding SAF. Adult SAFs are calculated for 19 disease categories using age-and sexspecific smoking prevalence and relative risk (RR) for current and former smokers. Infant SAFs are calculated using maternal smoking prevalence and RR data for four perinatal health conditions. The RR estimates used were those provided in the SAMMEC application by CDC. 3 Estimates for YPLL were produced in the Adult SAMMEC application using SAM as well as age-and sex-specific nationwide estimates of life expectancy data obtained from the National Center for Health Statistics. 7 To derive the adult estimates, the SAM numbers for each sex and age category were multiplied by the midpoint remaining life expectancy for each five-year age group. When this research was conducted in 2010 and 2011, the most recent available data were used to produce estimates of mortality and morbidity (2009 data) and productivity losses (2010 data).
Productivity losses resulting from smoking-attributable premature death are the present value of forgone future earnings (PVFEs) from both paid labor and unpaid household work. Adult SAMMEC uses sexand age-specific PVFE estimates, 8 which assume a 1% productivity growth rate and a 3% discount rate. We estimated productivity losses relating to morbidity using smoking prevalence data taken from the BRFSS, labor force data for full-time employees in Alabama aged 16 years and older taken from the Bureau of Labor Statistics (BLS) 2009, 9 and estimates of average annual lost productivity of current and former smokers. 10 Estimates were derived by multiplying the number of current and former smokers in the workforce separately, by the net loss per smoker. None of the SAM, YPLL, or productivity loss estimates accounted for losses due to secondhand smoke or fires. All productivity loss estimates were adjusted for inflation to 2010.
RESULTS
In 2009, almost 7,900 adult deaths in Alabama (18% of all adult deaths) were attributable to cigarette smoking, approximately 5,000 of whom were men ( Table 1) . The top three causes of death for which smoking was a significant contributor in both men and women were lung cancer, including lung, trachea, and bronchus cancers (n52,663 deaths); chronic airway obstruction (n51,945 deaths); and ischemic heart disease (n51,084 deaths). Maternal smoking during pregnancy was estimated to be responsible for 16 infant deaths. There were nearly 121,000 YPLL among Alabama adults aged 35 years and older.
Productivity losses due to premature death caused by smoking in 2010 among adults aged 35 years and older were estimated at $2.84 billion. Productivity losses due to smoking-attributable illness among the Alabama workforce aged 16 years and older in 2010 were estimated at $941 million ( Table 2) .
DISCUSSION
Despite the increasing evidence-based research of the detrimental health and economic consequences of cigarette use, Alabama remains one of the states that is the least responsive to tobacco-related policy changes favoring health. In 2012, Alabama had the fifth-lowest cigarette excise tax per pack ($0.42), spent only 13% ($7.5 million) of the CDC-recommended funding amount ($56.7 million) for tobacco prevention and control, 11 and did not have a state smoke-free policy for restaurants or bars. Findings from this study confirm that these weak state-level tobacco control policies and low prevention funding levels are associated with rela-tively high smoking prevalence rates and large health and economic consequences. 12 It is estimated that in 2009, cigarette smoking was responsible for almost 7,900 of the 44,987 deaths among adults aged 35 years and older that occurred in Alabama. This estimate suggests that 18% of the deaths among adults aged 35 years and older could have been prevented. Smoking prevalence has declined more slowly in Alabama than it has nationwide during the past 14 years. In 2009, Alabama had the seventhhighest smoking prevalence rate (22.6%), Utah had the lowest smoking prevalence rate (9.8%), Kentucky had the highest smoking prevalence rate (25.7%), and the Current and former smokers were used in the methodology to produce these estimates.
SAM 5 smoking-attributable mortality YPLL 5 years of potential life lost ICD-10 5 International Classification of Diseases, 10th Revision median smoking prevalence rate in the U.S. was 18%. 5 The three disease categories that were responsible for the most SAM deaths in Alabama were cancer (41%), cardiovascular disease (30%), and respiratory disease (29%). The hospitalizations and medical attention required to treat these diseases add a significant health and economic burden to residents of Alabama.
Limitations
This study was subject to several limitations. First, SAM may be underestimated for several reasons. SAM is calculated using current prevalence rates, but the SAM occurring today is a result of smoking that likely began years ago when the prevalence rate was higher. Adult SAM may also be underestimated because SAMMEC does not account for deaths from other types of tobacco use. Infant SAM may also be underestimated because it is calculated using birth certificate data, which are self-reported; thus, maternal smoking prevalence may be understated. Second, the RR estimates used in Adult SAMMEC are not adjusted for some risk factors (e.g., alcohol consumption), although studies have found that such adjustments had little impact on the estimates. 3 Third, Adult SAMMEC calculates SAFs by combining data into two broad age categories (i.e., 35-64 and 65 years of age) because the age-specific RR data for five-year age categories are often unavailable. Calculations of productivity losses due to illness were subject to two limitations. In the study by Bunn et al., 10 the figure used in the model for hourly compensation was higher than the national average, which may overstate productivity losses. Conversely, the BLS labor force data used in the model did not account for part-time workers and may understate productivity losses due to illness.
CONCLUSION
The health and economic burden of cigarette smoking in Alabama is substantial. Providing state-specific information, such as the data in this study, has a much greater impact on legislators and policy makers than national data. It is essential to make the numbers as relevant as possible to the state and local situation and to report them in a user-friendly format so that decision makers can see the direct impact on their constituents. In this case, as has been done in several other states, researchers at the University of Alabama developed a straightforward, engaging 32-page report for ADPH, in print and electronic versions, that outlined in graphic displays and brief verbal descriptions the health and economic consequences of smoking in Alabama. Alabama's State Health Officer used this report in 2011 to illustrate the real cost of smoking in Alabama. A copy of the report was provided to each legislator and cited by the State Health Officer in legislative committee hearings on cigarette excise tax bills. ADPH's Statewide Tobacco Control Branch continues to use the report to educate the public and decision makers by posting the report on its website, including it in presentations, and sharing it with partner organizations. Furthermore, public health officials from Nevada have used this report as a model to create a similar document to estimate the burden of smoking in Nevada.
The results of this study point to the continued strong need for tobacco control and prevention programs to decrease the uptake of smoking and increase the cessation of tobacco use in Alabama. Identifying realistic strategies and cost-effective programs, such as Alabama's telephonic and Web-based Quitline programs, community mini-grant programs that prevent tobacco use in young people, and Alabama Medicaid's "Plan First" cessation project, is critical in the face of limited resources.
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